Thermal perturbation differential spectra of ribonucleic acids. III. Chain length effect.
Thermal perturbation differential spectra of several adenylic acid oligomers, two single-strand polyribonucleotides, poly(A) and poly(C), and five trinucleoside diphosphates, U-A-A, U-A-G, U-G-A, C-U-C and C-U-A, were obtained and analysed. It is shown that these differential spectra cannot be entirely described by the nearest-neighbour approximation devised from the appropriate mononucleotides and dinucleoside monophosphates. In an attempt to determine the origin of this discrepancy, we have examined the possible optical changes arising from increased electronic interactions, changes in conformation, solvent accessibility or thermodynamic properties. This study indicates that dinucleoside monophosphates on one the hand and trinucleoside diphosphates on the other hand, are separate classes from the conformational point of view. The capacity to assume stacks, absent or negligible in higher oligomers or polymers, makes them poor models for the stacking interaction in longer nucleic acids. It is also shown that in trinucleoside diphosphates, interaction between the two terminal bases arising from bulging out of the middle base is very likely to occur. This type of interaction has to be taken into account in the description of the temperature perturbation differential spectra of trimers.